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(1.1) $\Delta(\tau)=q\cdot\prod^{\infty}(1n=1-q^{n})24$ , $q=\exp(2\pi i_{\mathcal{T}})$ , $\tau\in \mathbb{H}$ .
$\Delta(\tau)$ 3
(1) $\Delta(\tau)$ – 12
(1.2) $\Delta(\frac{a\tau+b}{\mathrm{c}\tau+d})=(c\tau+d)^{1}2\triangle(\mathcal{T})$ , $\lim_{Im\tauarrow+\text{ }}\Delta(\tau)=0$ .
(2) $\Delta(\tau)$ (Jacobi)
$E_{\tau}:=\mathbb{C}/\mathbb{Z}\oplus \mathbb{Z}\tau$ Weierstrass $y^{2}=4x^{3}-g2(\mathcal{T})_{X}-_{\mathit{9}3}(\mathcal{T})$
(1.3) $g_{2}(\mathcal{T})^{3}-27g_{3}(\mathcal{T})2=(2\pi)^{12}\Delta(’\Gamma)$ .
Typeset by $A_{k\mathrm{t}}\mathrm{S}_{-}\mathrm{I}\mathrm{E}^{\mathrm{x}}$
1033 1998 94-105 94
(3) $\Delta(\tau)$ $E_{\tau}$ (Kronecker )
$g_{\tau}=(Im\mathcal{T})-1|dz|^{2}$ E\tau K\"ahler
$\tau(E_{\tau})=\exp(\zeta_{\tau}’(0))$ $(E_{\mathcal{T}}, g\tau)$
(1.4) $Im \tau\cdot \mathcal{T}(E\tau)=(2\pi)^{2}|\Delta(\mathcal{T})|^{-}\frac{1}{6}$ .
(3) $\Delta(\tau)$
$p:\mathrm{E}arrow \mathbb{H}$ $\mathbb{H}$ $(p^{-1}(\tau)=E\tau)$ ,
$\lambda(\mathcal{O}_{\mathrm{E}}):=\det P*\mathcal{O}\mathrm{E}\otimes(\det R^{1}p*\mathcal{O}_{\mathrm{E}})-1$
$\sigma_{\mathrm{E}}=1\otimes dz$ $\lambda(\mathcal{O}_{\mathrm{E}})$ $||\cdot||_{Q}$ Quillen












Abel Kronecker – $K3$ En-






$\square 0_{q}$, $M$ ( $0$ , q)-
$\sigma(\coprod_{0,q})=\{0\leq\cdots\leq 0\leq\lambda_{0,q}(1)\leq\lambda_{0,q}(2)\leq\cdots\}$ $\square 0_{q}$, ,
$\zeta_{0,q}(S):=\sum_{k\geq 1}\lambda 0_{q},(k)^{-}s$ $(M, g_{M})$ $\zeta-$
$\zeta 0_{q},(S)$ $s=0$ $(\mathrm{s}_{\mathrm{e}}\mathrm{e}\mathrm{l}\mathrm{e}\mathrm{y})$
2.1. :
$\tau(X):=q\geq 0\square (\det\coprod_{0}.’)q)^{q}(-1q$
, $\mathrm{d}\mathrm{e}\mathrm{t}$. $\square 0_{q},:=\exp(-\frac{d}{ds}|_{s=0}\zeta 0,q(S))$ .
2.2 .
$\pi$ : $Xarrow$. $S$ K\"ahler
2.2. $S$ :




$\mathcal{H}^{0,q}(X_{t})$ $X_{t}$ ( $0$ , q)-
Hodge $\lambda_{X}$ :




2.3. $\lambda_{X}$ $gx/s$ Quillen Hermite
: $||\cdot||_{Q}^{2}(t):=\tau(Xt)\cdot||\cdot||_{L^{2}}^{2}(t)$.
2 Quillen
2.1 ([B-G-S]). $c_{1}(\lambda_{X}, ||\cdot||_{Q})$ $(\lambda_{X}, ||\cdot||_{Q})$ Chem
$c_{1}(\lambda \mathrm{x}, ||\cdot||Q)--\pi*(Td(Tx/S, gX/s))^{(1}’ 1)$ .
2.2 $([\mathrm{B}-\mathrm{G}- \mathrm{S}])$ . $gx/s,$ $g’X/s\text{ }$ K\"ahler $||\cdot||_{Q},$ $||\cdot||_{Q}’$ $g\mathrm{x}/s,$ $g_{\mathrm{x}/s}$’
$\lambda_{X}$ Quillen
$\log(\frac{||\cdot||_{Q}’}{||\cdot||_{Q}})^{2}=\pi_{*}(\overline{\tau d}(\tau X/S;gX/S,g_{\mathrm{x}}’)/S)(0,0)$ .
$\overline{Td}(TX/S;g_{X}/S, gX/s)’$ Bott-Chem
Quillen
2.1. $\pi$ : $Xarrow S$ $\lambda_{X}$
– 2.1
2.4. $\pi$ : $Xarrow S$ $S$
$(\pi, X, S)$ $\Leftrightarrow def\{$
1) $\Sigma(\pi):=\{x\in X;d\pi(x)=0\}\subset X_{0}$ ,
2) $\neq\Sigma(\pi)<\infty$ .
$x_{0}$
$g_{X}$ $X$ K\"ahler $gx/s$ $g_{X}$ $TX/S$ K\"ahler
$||\cdot||_{Q}$ $gx/s$ $\lambda_{X}$ Quillen
2.3 $([\mathrm{Y}1])$ . $||\cdot||_{Q}$ $\lambda_{X}$ He mite :
$c_{1}( \lambda x, ||\cdot||Q)=\pi_{*}(Td(TX/S,g\mathrm{x}/s))(1,1)+\frac{(-1)^{n+1}}{(n+2)!}\mu(x_{0})\delta_{0}$ .






$\pi$ : $Xarrow S$
$gx$ X. K\"ahler $g_{t}:=gx|x_{\mathrm{c}}$ $X_{t}$
$\tau(X_{t})$ $(X_{t}, g_{t})$
$H_{n}(X_{t}$ , Z$)$ $H_{n}(X_{t}, \mathbb{Z})$
$\Lambda=(\lambda_{ij})$ $H_{n}(X_{t}, \mathbb{Z})_{f}r$
$\{\gamma_{1}(t), \cdots, \gamma\iota(t)\}$ $H,(X_{t}, \mathbb{Z})_{f^{r}}$ $(d\mathrm{e}\Leftrightarrow f$ $(<\gamma_{i}(t), \gamma_{j}(t)>)=\Lambda)\backslash$
$\{\omega_{1}, \cdots, \omega_{m}\}$
$\pi_{*}\omega_{X/S}$ OS- $|$. $\pi_{*}\omega_{X/s\mathcal{O}\cdots\oplus}=s\omega 1^{\oplus}\mathcal{O}s\omega m\text{ }$
$\Omega(t):=(\int_{\gamma.(t}.))_{1\leq\leq\iota,1\leq j\leq}\omega_{j(t)i}m$ $X_{t}$
2.2. $tarrow \mathrm{O}$ \tau (X
$2.4([\mathrm{Y}1])$ . $g_{X}$ $Ho\dot{d}ge$ $g_{X}$ K\"ahler





(3) Sing $x_{0}$ $tarrow \mathrm{O}$
$\tau(X_{t})\approx|t|\frac{2(-1)^{n}}{(n+2)!}\mu(\mathrm{x}_{0})$ .
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.(1) $A(t)\approx B(t)$ $(tarrow 0)$ $\Leftrightarrow def$ $\exists a\neq 0$ $s.t$ . $\lim_{tarrow 0^{\frac{A(t)}{B(t)}}}=\exp(a)_{\backslash }$
(2) ${}^{t}\Omega(t) \Lambda\overline{\Omega}(t)=(\int_{X_{t}}\omega i(t)\wedge\overline{\omega}_{j}(t))$ .
$(p, \mathcal{O}_{X,p})$ $f(z)\in \mathbb{C}\{z_{0}, \cdots, z_{n}\}$ ‘





$\delta_{n-1}(X_{0}):=\dim H_{(}^{0}(2)x_{0},$ $\Omega n-1)x0-\dim H^{0}(X_{t}, \Omega_{\mathrm{x}_{\mathrm{t}}^{-1}}^{n})$ $(t\neq 0)$ .
2.1. $tarrow \mathrm{O}$ $\tau(X_{t})$ :
$’ \tau(X_{t})\approx|t|2(-1)n\{\mu\#^{\mathrm{x}}n2!-\nu(X_{0})\}(\log\frac{1}{|t|})^{(-}1)n_{\delta n(\mathrm{x})}-10$ .
2.1. $X_{t}=\{z_{0}+d\ldots d+zn-tZn+1d=0\}\subset \mathrm{P}^{n+1}$ $(tarrow 0)$
,=a. Sing $X_{0}$ $\Leftrightarrow$ $\forall i$ : $\alpha_{i}>1$ . $\Rightarrow$ $\nu(X_{0})=\delta,-1(X_{0})=0$ .




$\mathfrak{S}_{g}:=\{\tau\in M(g;\mathbb{C}); t_{\mathcal{T}}=\tau, Im\tau>0\}$ $g$ Siegel
$\Lambda=\{\Lambda_{\tau}:=\mathbb{Z}e_{1}\oplus\cdots\oplus \mathbb{Z}e_{g}\oplus \mathbb{Z}\tau_{1}\oplus\cdots\oplus \mathbb{Z}\tau_{g}\}_{\tau}\in \mathfrak{S}_{\text{ } }\mathbb{C}^{g}$
$A_{\tau}:=\mathbb{C}^{g}/\Lambda_{\tau}$ $(1_{g}=(e_{1}, \cdots, e_{g})\tau=(\tau_{1}, \cdots, \tau_{g})\in \mathfrak{S}_{g}.)$ Abel
$p:\mathrm{A}:=\mathbb{C}^{g}\cross \mathfrak{S}_{g}/\Lambdaarrow \mathfrak{S}_{g}$ $\mathfrak{S}_{g}\text{ }$ Abel $(p^{-1}(\tau)=A_{\mathcal{T}})_{\text{ }}$
$T\mathrm{A}/\mathfrak{S}_{g}=\mathrm{k}\mathrm{e}\mathrm{r}p_{*}=\mathcal{O}_{\mathrm{A}^{\frac{\partial}{\theta z_{1}}}}\oplus\cdots\oplus \mathcal{O}_{\mathrm{A}^{\frac{\partial}{\partial z_{g}}}}$ $(p, \mathrm{A}, \mathfrak{S}_{g})$
$g_{\mathrm{A}/}\mathfrak{S}ff=\{g_{\mathcal{T}}\}\tau\in \mathfrak{S}_{g}$ $T\mathrm{A}/\mathfrak{S}_{g}$ K\"ahler $(g_{\tau}:={}^{t}d_{Z}(Im\mathcal{T})^{-}1d\overline{z})\text{ }$
$\Gamma_{g}:=Sp(2g;\mathbb{Z})$ Siegel
$\Gamma_{g}$ A : $\forall\gamma=\in\Gamma_{g}$ , $\forall(Z,.\mathcal{T})\in \mathrm{A}$ ,
(3.1) $\gamma\cdot(z, \tau)=(^{t}(C_{\mathcal{T}}+D)^{-1}z, (A\tau+B)(C_{\mathcal{T}}+D)^{-1})$, $\gamma^{*}g_{\mathrm{A}/}\mathfrak{S}_{g}=g_{\mathrm{A}/\mathfrak{S}_{g}}$ .
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3.1. Abel ?
(Ray-Singer). $\tau(A_{\tau})\equiv 1$ $(g>1)$ .
$\tau(A_{\tau})$ $(p, \mathrm{A}, \mathfrak{S}_{g})$
$\lambda_{\mathrm{A}}=\otimes_{q\geq 0}(\det Rqp*\mathcal{O}_{\mathrm{A}})^{(}-1)q$
$(p, \mathrm{A}, \mathfrak{S}_{g})$ $\Gamma_{g}$ A
$\Gamma_{g}$ $q$ $R^{q}p_{*}\mathcal{O}_{\mathrm{A}}$ $\lambda_{\mathrm{A}}$
– Abel :
(3.2) $\wedge R^{1}p_{*}\mathcal{O}\mathrm{A}\cong \mathrm{r}_{g}R^{q}p_{*}\mathcal{O}_{\mathrm{A}}$.
- $F$
(3.3) $\bigotimes_{0q\geq}(\wedge^{q}F)(-1)^{q}\cong\{$






$\omega_{\mathrm{A}/\mathfrak{S}_{g}}$ } $\mathrm{h}(p, \mathrm{A}, \mathfrak{S}_{g})$





32 $\overline{\text{ }^{}--}$ :
(4.1)
$\theta(_{Z,\mathcal{T}}):=\sum_{\mathbb{Z}^{g}m\in}\exp\pi i(^{t_{m}}\mathcal{T}m+2^{t}mZ)$ .
$\ominus_{\tau}:=\{z\in A_{\tau};\theta(z, \tau)=0\}$ $A_{\tau}$ $\overline{\tau}-$
$p:\ominusarrow \mathfrak{S}_{g}$ $\overline{\tau}-$ $(p^{-1}(\mathcal{T})=\ominus_{\tau})_{\text{ }}$
$\Gamma_{g}(1,2):=\{\gamma\in\Gamma_{g};\gamma\cdot\ominus=\ominus\}\subset\Gamma_{g}$ $\Gamma_{g}$
$N_{g}:=\{\tau\in \mathfrak{S}_{g};Sing\ominus_{\tau}\neq\emptyset\}$ Andreotti-Mayer
4.1. $N_{g}$ $\Gamma_{g}$ - $\mathfrak{S}_{g}$
A $\Gamma_{g}(1,2)$- :
(4.2) $0arrow \mathcal{O}_{\mathrm{A}}(-\ominus)arrow \mathcal{O}_{\mathrm{A}}arrow \mathcal{O}_{\ominus}arrow 0$
:
(4.3) $\lambda_{\ominus}\cong_{\mathrm{r}_{s}}(1,2)\lambda_{\mathrm{A}}\otimes(p_{*\mathrm{A}/\mathfrak{S}}\omega)^{(-}ff1)\text{ }$ .
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$\lambda_{\Theta}$ :
(4.4) $\sigma_{\ominus}(\tau):=1_{\mathrm{A}}(\tau)\otimes(dz_{1}\wedge\cdots\wedge d_{Z})_{\mathcal{T}}^{(-1)^{g}}g$ .
A\mbox{\boldmath $\lambda$}. $\overline{\tau}-$ $(p, \ominus, \mathfrak{S}_{g})$
–
4.1. $\overline{\text{ }^{}--}$ ?
5. Andreotti-Mayer
5.1 Andreotti-Mayer .
: $f(\tau^{-})\in \mathcal{O}(\mathfrak{S}_{g})$ $\Gamma’(\subset\Gamma_{g})$ k $\chi$
$\Leftrightarrow def$
$\forall\gamma=\in\Gamma’$ , $f(\gamma\cdot\tau)=\det(C_{T}+D)^{k}\cdot\chi(\gamma)\cdot f(_{\mathcal{T}})$ .
$\Gamma’=\Gamma_{g},$ $\chi=1$ $f(\tau)$ $k$ Siegel
$g\ominus_{\tau}:=g_{\tau}|\ominus\tau$ $\ominus_{\tau}$ K\"ahler $(_{g_{\tau}={}^{t}d}z(Im\tau)-1d\overline{z})\text{ }$
$\tau(\ominus_{\mathcal{T}})$ $(\Theta_{\mathcal{T}}, g\ominus_{\tau})$
5.1 $([\mathrm{Y}1])$ . $N_{g}$ $\frac{(g+3)\cdot g!}{2}$ Siegel $\triangle_{g}(\tau)$




$a,$ $b\in \mathrm{F}_{2}^{g}(F_{2}=\mathbb{Z}/2\mathbb{Z})_{\text{ }}\overline{\tau}-$ :
(5.1) $\theta_{a,b}(\mathcal{T}):=\sum_{m\in \mathbb{Z}^{g}}\exp\pi i(t(m+\frac{1}{2}a)\tau(m+\frac{1}{2}a)+{}^{t}(m+\frac{1}{2}a)b)$ .
$((a, b)={}^{t}a\cdot b\neq 0$ $\Rightarrow$ $\theta_{a,b}(\tau)=0$ , $(a, b)=0$ $\Rightarrow$ $\theta_{a,b}(\tau)\neq 0.)$
$\chi_{g}(\mathcal{T}):=\prod_{()=}a,b0(\theta_{a,b}\mathcal{T})$ 7– $-$
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5.1. Siegel $J_{g}(\tau)$ .
$\Delta_{g}(\tau)=\chi g(_{\mathcal{T})}\cdot J(g\mathcal{T})2$ .
$g<5$ $\Delta_{g}(\tau)$
(52) $\Delta_{g}(\tau)=x_{g}(_{\mathcal{T})} (g=2,3)$ , $\Delta_{4}(\tau)=\chi 4(T)\cdot J4(\mathcal{T})2$ .
$J_{4}(\tau)\in \mathbb{Z}[\theta_{a,b}(\tau)]a,b\in^{\mathrm{p}_{2}^{g}}$ ’ Schottky
( $\overline{7}\cdot-$ – )




5.2 $([\mathrm{Y}3])$ . $\Omega_{\tau}:=\frac{i}{2\pi}{}^{t}dz(Im\tau)^{-1}d\overline{z}$ $A_{\tau}$
$\log|\Delta_{g}(\mathcal{T})|^{2}=\int A_{\tau}i+j\sum_{=g-1}.\Omega_{\tau}^{i1}+\wedge(\Omega_{\tau}-\frac{i}{2\pi}\overline{\partial}\partial\log||D\theta||2)j|\log||D\theta|^{2}$
$+ \int_{A_{\tau}}(\Omega_{\tau}-\frac{i}{2\pi}\overline{\partial}\partial\log||D\theta||2)g|^{2}\log||\theta|-g!\log\det Im\tau$.
$D\theta$ $\theta\in H^{0}(A, L)$ $(L=\mathcal{O}_{\mathrm{A}}([]))$ Cartan
$g=1$ $\Delta_{1}(\tau)=\Delta(\tau)\frac{1}{6}$ Faltings $([\mathrm{F}])$ :
(5.3) $\log|\Delta(’\Gamma)|^{\frac{1}{12}}=\int_{E_{\tau}}\log||\theta||^{2}\Omega_{\tau}$ .
. 52 Schottky 3
$J_{4}(\tau)$ Schottky
$\tau(t)=$ $(\tau_{1}\in \mathfrak{S}_{3\text{ }}\tau_{2}\in \mathbb{H}_{\backslash }z\in \mathbb{C}^{3})$
$\{A_{\tau(t)}\}$ 4 Abel $A_{\tau(0)}=A_{\tau_{1}}\mathrm{x}E_{\tau_{2}}$
103
5.3 $([\mathrm{Y}4])$ . $\tau_{1}\not\in N_{3}$ $\mathcal{O}(\mathfrak{S}_{3})$ - 4 $F(z, \tau_{1})\in \mathcal{O}(\mathfrak{S}_{3})[z1, z_{2,3}z]$
(1)
$( \frac{d}{dt})^{4}|_{t=}01J_{4}(\mathcal{T}(t))=\Delta(\mathcal{T}_{2})\cdot F(z, \mathcal{T})$ ,
(2) $C_{\tau_{1}}:=\{z\in \mathrm{P}^{2}; F(z, \mathcal{T}_{1})=0\}$ 3 $Jac(C\tau_{1})=A_{\tau_{1}}$
. $\chi_{4}(\tau)$ :
(5.4) $( \frac{d}{dt})^{28}|_{t}=0tx_{4}(\tau())=\Delta(_{\mathcal{T})^{8}\cdot()}2\Delta_{3}\mathcal{T}13$ . $G(Z, \mathcal{T}_{1})$ .
$L_{\tau_{1}}=\{z\in \mathrm{P}^{2}; c(z, \tau_{1})=0\}$ $C_{\tau_{1}}$ 28
5.3 5.1 .




$||\cdot||_{Q}’$ $gE,\Theta/\mathfrak{S}_{g}\iota_{}^{}$ \mbox{\boldmath $\lambda$} Quillen
Debbare $([\mathrm{D}])$ $2..1_{\backslash }2.3$ :
(5.5) $c_{1}( \lambda_{\ominus}, ||\cdot||_{Q}’)=\frac{(-1)^{g+1}}{(g+1)!}\delta_{N_{\mathit{9}}}$.
$\Delta_{g}(\tau)\in \mathcal{O}(\mathfrak{S}_{g})$ :
(56) $(\Delta_{g})0=N_{g}$ , $||\sigma_{\ominus}||_{Q}’2(\tau)=|\Delta g(\tau)|^{\frac{2\mathrm{t}-1)\emptyset+1}{(g+1)!}}$ .
(2) 22 : $\forall\gamma=\in\Gamma_{g}(1,2)\text{ }$
(5.7) $\log(\frac{\gamma^{*}||\cdot||_{Q}^{;}}{||\cdot||_{Q}’}(\mathcal{T}))2=\frac{(-1)^{g}(g-1)}{g+1}\log|\det(c_{\mathcal{T}}+D)|$




(5.8) $\log(\frac{||\cdot||_{Q}’}{||\cdot||_{Q}})^{2}=\frac{(-1)^{g}(g+1)}{2(g+1)}\log\det Im\mathcal{T}$ .
(5.6) (5.8)
(5.9) $||\sigma\ominus||_{Q}^{2}(\tau)=(\det Im\tau)^{\frac{(-1)^{g}(g-1)}{2(l+1)}1(}\Delta g\mathcal{T})|^{\frac{2(-1)^{g+}1}{\{g+1)!}}$
(5.10) $\log||\sigma_{\Theta}||_{L}^{2}2(\mathcal{T})=(-1)^{g}\log(2\pi)^{g}\det Im\tau$
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